Enzyme inhibition by analgesic and hypnotic agents on anaerobic dehalogenation of halothane.
Enzyme inhibition on anaerobic dehalogenation of halothane by various analgesic or hypnotic agents was investigated in vitro using rat liver microsomal fraction. The production rate of chloro-difluoro-ethylene (CDE) and chloro-trifluoro-ethane (CTE), anaerobic metabolites of halothane, was measured when various concentrations of analgesic or hypnotic agents (fentanyl, morphine, pentazocine, buprenorphine, ketamine, diazepam, chlorpromazine and hydroxyzine) were supplemented. Inhibitor constant (Ki) of each agent was calculated and compared with each other. The activity of NADPH-cytochrome c reductase (fp(2)) and NADH-ferricyanide reductase (fp(1)) was measured when each agent was added. The values of inhibitor constants (Ki) for CDE and CTE formation were in the following order from large to small values; morphine (656 microM and 2570 microM), chlorpromazine (49.7 microM and 68.1 microM), ketamine (24.9 microM and 64.4 microM), fentanyl (23.9 microM and 34.6 microM), hydroxyzine (19.2 microM and 50.8 microM), diazepam (17.0 microM and 13.9 microM), buprenorphine (11.2 microM and 22.4 microM), and pentazocine (1.96 microM and 6.67 microM) respectively. Pentazocine inhibited the formation of CDE 300 fold greater than morphine. The activity of fp(2) and fp(1) did not change by the addition of these analgesic or hypnotic agents. These results indicate that various analgesic or hypnotic agents, which are commonly used with halothane in clinical anesthesia, suppress the anaerobic dehalogenation of halothane in vitro. They also imply that the suppression of production of halothane metabolites is the result of direct enzyme inhibition on cytochrome P-450, since these agents did not affect the activity of fp(2) and fp(1) which are flavoproteins existing in the microsomal electron transport system.